Population
The Virunga landscape is home to 2 million urban residents and almost the same number of rural inhabitants, with an average density of 200-300 people/km 2 , peaking at 600/ km 2 in some areas (Wengamulay 2011) . The main ethnic groups are the Nande, Hutu, Tutsi, Hunde and Kumu. Many members of these ethnic groups live in conurbations.
The main activity is subsistence agriculture, with a small minority of people rearing livestock, fishing and hunting, both for consumption and for sale. 
Vegetation
The Virunga landscape includes both dense and humid forests, as well as savannahs and agriculture-forest mosaics. The main wooded areas in the northern part of the landscape are in Rwenzori and Semliki and those in the southern part are in the Mikeno, Karisimbi, Gahinga, Sabyinyo, Muhabura, Nyiragongo and Nyamuragira areas; the other areas are mostly savannah.
Deforestation
An estimated area of 136 km 2 of forestland was cleared during 2000-2005, giving a deforestation rate of 4.14% (de Wasseige and Devers 2009 ). The main drivers of deforestation are agriculture and the excessive exploitation of wood for energy and for making handicrafts. Furthermore, in 2004, Virunga National Park lost 1500 ha of forest because of the influx of refugees from Rwanda. In Rutshuru Hunting Domain, more than 90% of the land is totally degraded and used for cultivation (Devers and Vande weghe 2007) .
Outside the protected areas, 80% of the land area is used for subsistence agriculture (crops include maize, Irish potatoes, beans and sorghum) or industrial agriculture (coffee, tea, cacao and cinchona) (de Wasseige and Devers 2009 ). In addition, wood and charcoal taken from the forest constitute the main sources of energy for local people.
Biodiversity
The Virunga landscape is home to a great variety of wildlife with exceptional endemism. It has more than 210 species of mammals (although populations are shrinking because of overexploitation and poaching), 706 species of birds, 109 species of reptiles and 78 species of amphibians. In particular among the mammals are 22 species of primates and 3 taxons of great monkeys (de Wasseige and Devers 2009), namely mountain gorillas (Gorilla beringei beringei); Eastern lowland gorillas (Gorilla beringei graueri) and Eastern chimpanzees (Pan troglodytes schweinfurthii).
Also present is a small population of okapis (Okapia johnstoni), mainly in the non-degraded equatorial forest along the Semliki River. This population is threatened by commercial hunting and charcoal production; similarly, a great variety of fishes in Lake Edward are under threat because of overfishing.
Threats to biodiversity conservation
The main drivers of biodiversity loss are agriculture, pressure on natural resources and poaching.
• Most agricultural techniques are traditional, and productivity is not high enough to meet households' needs. People therefore use more land for farming, thus intensifying the pressure on the forests and leading to about 8% of the forest lost.
•
The pressure on natural resources is evident in the overfishing, overexploitation of land and overexploitation of flora and fauna. Rather than diversifying their livelihood activities and income sources, people continue to rely exclusively on the exploitation of forest resources, thus subjecting those resources to constant stress and causing a drop in productivity and the collapse of stocks. In particular, communities are dependent both on bamboo and on forest species for agriculture and energy.
• Illegal hunting, which is a major threat to wildlife, is carried out not only to make up the dietary shortfall in animal protein but also for trafficking, particularly of elephant tusks, hippopotamus teeth and baby gorillas.
Land use
It is important to note that spatial planning is at a very early stage, and no forest concession exists. Nevertheless, two macro-zones can be identified in the Virunga landscape: 
Opportunities, adaptation and REDD+
Some of the activities underway in the Virunga landscape focus on preserving forest and natural resources because of their importance for adaptation and mitigation. Following are some noteworthy projects.
• Through community reforestation, an area of 600 ha has been reforested in the territories of Masisi, Rutshuru, Beni and Lubero (Ko 2011 ). The result is the progressive re-establishment of vegetation, creation of a sense of belonging among the local people involved and development of greater awareness among local people of the importance of protecting nature.
• By manufacturing briquettes, or stabilised soil blocks, participants can potentially earn up to US$45 per month. This activity also helps to build adaptive capacity through income generation and to reduce soil erosion.
• The construction of fishponds in humid areas creates a supply of aquatic products, thus contributing to adaptive capacity by diversifying people's livelihoods, while protecting the rich marine biodiversity of the landscape.
•
The Virunga environmental programme, which was established by WWF in 1987, is a long-term programme whose aim is to protect the Virunga ecosystem through the environmental education of managers and local people. It also aims to boost economic development and to create alternative energy sources in the landscape and its surrounding areas. These activities boost climate change resilience and facilitate the implementation of conservation projects such as REDD+.
The installation and maintenance of water pumps enables the supply of local river water for people and livestock, thus reducing the risk of water shortages caused by climate changes.
• Subsidies given to communities allow them to undertake environmental conservation activities and to diversify their sources of revenue (e.g. creation of agricultural cooperatives, distribution of seeds, improvement of habitat), thus strengthening their resilience to climate change by endowing them with a wider range of financial assets.
The development of tourism in the area creates a new source of income that can be used to benefit the management and conservation of the landscape.
The domestication of non-timber forest products (e.g. bamboo, honey, mushrooms) and the introduction of agroforestry into rural zones around the protected areas strengthen adaptive capacity because these have been shown to be more resilient to climate variations. 
Challenges and constraints for REDD + and adaptation
The Virunga landscape is subject to multiple threats that will reduce its climate resilience and complicate efforts to implement REDD+: • poor public participation in the management of protected areas, which could weaken REDD+ governance structures; and • use of poor agricultural techniques, thus encouraging the expansion of agriculture (and therefore inducing deforestation) and reducing adaptive capacity of natural resources.
